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Table 1- Effect of different methods of processing on the Chemical composition of corn grain (DM)*

"V iolejl (gla o
Leowd oS5 o)l G )los

(& o o N

: - Experimental treatments? SEM P-Value
Chemical composition 1 5 3 7 £ 6
Sid oole
DM 91.21¢ 87.67¢ 92.93¢ 98.702 97.49P 99.352 1.012 <0.0001
uj oole
oM 98.44% 98.67° 98.78° 98.33¢ 98.33¢ 99.112 0.078 <0.0001
S
Ash 1.56% 1.33% 1.22¢ 1.67¢ 1.67¢ 0.89¢ 0.274 <0.0001
Pl Son
cpP 9.63f 9.80° 10.16¢ 11.38° 11.91° 12.26° 0.005 <0.0001
Pl
CF 4.142 3.91° 3.80° 3.52¢ 2d 1.81¢ 0.030 <0.0001
S oM g ) J9l:>ml; Ul
NDF 14.40° 11.804 14.20° 17.80° 19.602 15.60° 0.333 <0.0001
Sl 080 )3 Jglorals CaLI
ADF 3.2« 3.8%b 2.44 5.82 5eb 4,55 0.333 0.0143
Syt Sy S
NFC 70.27° 73.142 70.62° 65.63¢ 64.82¢ 69.43° 0.356 <0.0001
(S odgd ) Joloe (i
NDS 85.60° 88.202 85.80° 82.20° 80.40¢ 84.40° 0.333 <0.0001
wan B (g3 dlge JS
TDN (MJ/Kg) 79.28¢b 79.17° 80.612 78.35¢ 79.33¢0 80.08% 0.256 0.0499
2o oAl
NEL (MJ/Kg) 1.82% 1.82% 1.85? 1.80° 1.82% 1.842 0.006 0.0680
)y s 55
NEg (MJ/Kg) 1.29¢ 1.28% 1.332 1.26¢ 1.29% 1.31% 0.007 0.0266

(P<140) yls (6l sime gl 10u8G b cybol i 5l glie gy b sla puSilio gy o o
!Means within same row with different superscripts differ (P<0.05).
)3 sl (F osd Sl g gy uannslogySlur yose b ol yras yd (il (Y 6yl b ol Sl b ol (¥ (1ali) (oyel Jos cyots )3 ol (V zJolis oaiolosl slajlos
<5299 50l oot CSulB )3 (cails (5 codd gg9,50le 5 Wb )3 (il (B coid 9299,S0Le
2Experimental treatments were: 1) unprocessing corn grain (control), 2) Steam-flaked corn grain, 3) yeast and steam-flaked corn
grain, 4) microwaved corn grain, 5) yeast and microwaved corn grain 6) yeast, steam-flaked and microwaved corn grain.

(s 03ls duo ) 6 oy 555 (sl by )3 &l (69l Jos ciliseo (sl by, w3l —Y Jgi
Table 2- Effect of different methods of corn grain processing on degradability parameters (% of DM)

@0 £y el a+h

Uo)los 875 g A 037 A constant rate of ; S

Treatments quickly degradable Slowly degradable degradability of Potential Effective
fraction (a) fraction (b) Hraction b Degradability degradability

1 41.66x4.44 56.77+8.66 0.027+0.012 98.43+3.15 68.48+4.03

2 40.58+2.38 52.83+3.75 0.034+0.007 93.41+4.9 68.63+4.08

3 35.23+4.30 59.76+7.08 0.032+0.012 94.9946.01 66.15+£3.10

4 42.17+3.66 60.42+12.42 0.015+0.011 102.60+5.12 62.08+3.01

5 40.06+4.18 53.099+10.07 0.023+0.013 93.16+4.3 63.52+3.5

6 31.42+6.09 63.21+£11.83 0.023£0.016 94.63+4.8 59.20+2.9

p>0.05) wily o lajlows oy ()l sine B pie Sl ()l o By y> g3 pie
(p>0.05) The lack meaningful letters signify the absence of significant difference between treatments
(F ons Sl g gy uonslog)Slo oo b b pesd 3 il (1 l5e b oad <Kulb )3 ol (¥ o(40l3) oyl o o 3 (oails (V 2 olis aialojl (sl ylos

<5299, yaatSuld )3 (sl (5 cond gg9,50le 5 CSld )3 (Al (B c0did g299,50le )3 sl
Experimental treatments were: 1) unprocessing corn grain (control), 2) Steam-flaked corn grain, 3) yeast and steam-flaked
corn grain, 4) microwaved corn grain, 5) yeast and microwaved corn grain 6) yeast, steam-flaked and microwaved corn

grain.
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Figure 1- Dry matter degradability (%) of corn grain processed by different methods
C))-A sash (’f s s 9 gy ML:”]SL.; gre L ons eSS C)):B salb (\“ Gl bosds Ss Q)S salb (Y ‘(AAL.E) d)5]UL¢$ 9% C))S sl (\ J‘"L" L;Abbj slyles

-8299 )50 lot pastot (S8 yd (gdld (F o 9199,S0lo 5 Kb ) (il (B 0 5199, Lo

Experimental treatments were: 1) unprocessing corn grain (control), 2) Steam-flaked corn grain, 3) yeast and steam-
flaked corn grain, 4) microwaved corn grain, 5) yeast and microwaved corn grain 6) yeast, steam-flaked and

microwaved corn grain.

Jor sl Joole ul 4853, 5 0 Mg 4eSS > g 13
5 355 (FY) 29 e (b o jgdensl e ()15 NSt
Cel 48 sl das slagiy, 45 23,8 sty (VA) o lSen
A ) W3S e 4eSiD )3 g2 (S (Sl £ lalS
oSS b S £ Gl Lt Sowlie (Sl
2 TY) s aaled in SOob (gedg) & dtwlds jaue s ¢4
ORIy an gl @y i plalS el e cadlllas
i 45 153,515 (V0) () Ken 5 Jiggl b 35 a8
2 b sl Gyt @55 e TY Sl go3g) > awlis
A LS LS oo ol6 4SS ) Al s b dulis
Sl g039) Ao wwlits joue Sl g SUiS 03le Fhe gk
~e 915 1y b o Shes o0l dgute cnge Llaio g 4Bl I3
rY) 258
3 S s s 45 03,5 55 (V) it 5 S
S i Ml o o9l e dbawlgay OME cladils LSl
& eSd (§yedS Ologiad (g 9 Lldl & (o yiwd
LSyt 5 (s S mlie (o yiwd oSl > ()5 ke
= S 5 pre Jsle (gl e £ cnlpnliy 23,5 muin

Gub b @l a5 63,8 plo (Fe) GGl 5 s e
095 it o3B3l (2 ST9) 3)Me (iSTy 5 (15 0yls a3
LS s (e85 3151 A alginol (sLmog, S 5 A5 sl
S A03)S (o 4SS )3 (STheS Slge (19 n (s phia oS
0)903 9 (295 g S 3,8 Olgis (F0) ()SKen 5 (5T)99 503
Ol 3l g 29 o g p (Sbpily crge Syl b gy (b
g clpli g Gl ) oiBisn @S0l daw )b
lallas jl (il )3 dmd oo (ialS |y pB iy (slanesis
Fae Gpda s Sl cel ol oyl a8 cal sddoaly L
e GiBign glie il slagsygles 5 od (glanaSls g
SlaSd pdn jlude 1o gl 65 09y |y Ly b
2 O0Se s pman B e Gis GlEl Bl Sl el (g
Cogby ao b )l slagsygldes 3 (F) K05 lsie 4
s 0,5 dag (230l Gloj o 5 bod gygl os 3,90 (seigad
OB pmad lalS el Cuwl (e sl i (230l >
1S 5 b )leS oS 1y o 5 0k5 39y 1 Shss (sole
(10)
Er3 gl e deSld )3 dtelis s lude i3l L



PV b il glanaSis (603441 555 3 o lomd S 5 10 (Se58lom 9 (S iud (69 Jos citliko sla by il

s yao Ly (Shs s o (6ol Jos oo 50 0 otalis
P o Sodgn (S cow lopuaslSly oo ol ol
Gy b SO 00,8 o (Shygs olse Sleidle JSljaumgs S dlse
bl b (2ol 0ud (x5l dos STy dlga o pl LI e
90 2 45 250 s W jedio (Jolo 0)]g03 2929 03 )b
398> L 1) dnjod a8 (iSu e el 53 330 ol e
U o Siad ole She (spip o o pd (1F) 2imd il
Jocie L5 o 4005 e e £ 5,55 5 gl o
Slygs Syas gaw (Ll L &S gygba ol (Spas Sy
3 olge e g5 il omizman b SIS 58 e ol
SLap)lg Sn (s Gloj Sdo oS 39000 s 4ol
AP (lie domi 3 g 4Bl Al 35 (ST dlge 4 aeSd

(77) st ol (51 e 5 S8 asle e 5

IS (8 5 Ao

o3zl 3y90 (65l Jos (slo by 48 B> Ui Buios ol ol

Oriren dg S5 )3 4l (pleend S 5 3 Gl (ul 2
(S pid o0 alidee gladsuunl b Golds (o) dxe pae dg39 L
Foles 3 anpd S Gisy Gl g 4 el pe Gis JialS
e gy 5 Sl B (pl 4 dagi b g do g 550
S Fcmlie gy Hlgi e (99, elet yeSuot Suld) (oS5 (69l
4l plp 03 b pgldes lp (Sejd by 4 S

Ao g 9o ash (T odle g Suts ool s b oy
Al oo Al cpl S slaaoul8

9> sab )l sl es o wizlys (V) o Ken 5 (L)
~an o0 0 Lol sl Kt osle (glaneSid 4o £ ol
S 0,8 (IS 5 (B) Qe g 4 il alanlss g pd
Spigdapu (Soid (3,5 )9 4 Cund 2 sl (3,5 S
5 psSile lis 1 dmd o tmlS |, aelis o St oolo (claesls
cge g (545 (3,8 S A usn S ()15 (VF) Stk
20,5 o St odle (glaeSid (s i3l

L s299,Sele 31 oliial 45 aisly L (V) oyl 5 5
5 iblS 4eSd o 1) SLis ool (g pdids joo wdlisie glales
(12) hLSon 5 3lo oo Lial3él | (claseSis i bl
9 (B9 «Setd odle o p l) mggSole (Ui Il
45 0505 oamlie 5 4o )l B wyy 350 g (sl gatwlis
Spipan s Gl el b ¥ s 4 1990k b LUy
sajps Oliee 9 £5 plalS el 4B 0 5l e 5 4ol
P9 o dtwldd g 59

Col dyjag e unilog Sl joco b oad (55l Jos (sla)lass
Jhan g oo ptalS (ol oS S ol @ S lalS
yobatedss <,d cails Ol o Jalome 50 5l peske st (sodliul
it L iz (505, 4325 A8 (s il 295 (5551 el
Rl 435 WS Gis &S Oyge cpl 4 Ui | g8 @ e
osu 3l yese (godliiwl bl 4 Yias! ials ol s el
bl e 3yl (6508 spindied 48 @yd Al Jaku o)led
Sine gl a o 55 cnll L ) ladiged (G (i

&l

1-  AOAC. 2000. Official methods of analysis. 17" ed. Association of official analytical chemists, Arlington, VA. 770

Pages.

2- Arieli, A, I. Bruckental, O. Kedar, and D. Sklan. 1995. In Sacco disappearance of starch nitrogen and fat in
processed grains. Animal Feed Science and Technology, 51: 287-295.

3- Broderick, G. A. and W. M. Craig. 1980. Effect of heat treatment on ruminal degradation and escape, and
intestinal digestibility of cottonseed meal protein. Journal of Nutrition, 110: 2381-2389.

4- Canbolat, O., A. Kamalak, E. Efe, M. Sahin, and C. O. Ozkan. 2005. Effect of heat treatment on in situ rumen
degradability and in vitro gas production of full-fat soyabeans and soyabean meal. Animal Feed Science and
Technology, 138: 143-148.

5- Cone, J. W., W. Cline-Theil, A. Malestein, and A. T. Van't Klooster. 1989. Degradation of starch by incubation
with rumen fluid. A comparison of different starch source. Journal of the Science of Food and Agriculture, 49:
173-183.

6- Cooke, K. M., J. K. Bernard, and J. W. West. 2009. Performance of lactating dairy cows fed ryegrass silage and
corn silage with ground corn, steam-flaked corn, or hominy feed. Journal of Dairy Science, 92: 1117-1123.

7- Corona, L., S. Rodriguez, R. A. Ware, and R. Zinn. 2005. Comparative effects of whole, ground, dry-rolled, and
steam flaked corn on digestion and growth performance in feedlot cattle. The Professional Animal Scientist, 21

8- (3):200-206.



1A 5l ) ojledd Yl ol ool pole sleitrgl as pis ¥V

13-

14-

15-

16-

17-

18-

19-

20-

23-

24-

25-

28-

29-

30-

31-

Croka, D. C. and D. G. Wagner. 1975. Micronized sorghum grain. I. Influence on feedlot performance of cattle.
Journal of Animal Science, 40: 924-930.

Dadvar, P., O. Diani, and M. R. Mohmmadabadi. 2011. Determine the nutritional value of citrus pulp (lemon and
orange) processing with yeast Saccharomyces cerevisiae. Journal of animal science research, 21:2

Day, C. N., and R. O. Moravicki. 2018. Effects of fermentation by yeast and amylolytic lactic acid bacteria on

grain sorghum protein content and digestibility. Journal of Food Quality, 141:8-17.

Dehghan-Banadaky, M., R. Corbett, and M. Oba. 2007. Effects of barley grain processing on productivity of
cattle. Animal Feed Science and Technology, 137: 1-24.

Dhiman, T. R., M. S. Zaman, I. S. MacQueen, and R. L. Boman. 2002. Influence of corn processing and frequency
of feeding on cow performance. Journal of Dairy Science, 85: 217-226.

Engstrom, D. F., G. W. Mathison, and L. A. Goonewardene. 1992. Effect of glucan, starch, and fiber content and
steam vs. dry rolling of barley grain on its degradability and utilization by steers. Animal Feed Science and
Technology, 37: 33-46.

Fakhouri, M. O. and H. S. Ramaswamy. 1993. Temperature uniformity of microwave heated foods as influenced

byproduct type and composition. Food Research International, 26:89-95.

Fathi Nasri, M. H., M. Danesh Mesgaran, R. Valizadeh, A. Nikkhah, M. R Emami, and A. R. Heravi Mousavi.
2006. Effect of heating (roasting) on chemical composition, nitrogen fractions, degradability coefficients and
ruminal — intestinal disappearance of dry matter and crude protein of two varieties (Sahar and Williams) of whole
soybean grain. Agricultural Science and Technology, 20: 22-35. (In Persian).

Fiems, L. O., B. G. Cottyn, C. V. Boucque, J. M. Vanacker, and F. X. Buysee. 1990. Effect of grain processing on
in sacco digestibility and degradability in the rumen. Archives Animal Nutrition. 40: 713-721.

Gholizadeh, H., A. A. Naserian, R. A. Valizadeh, and M. Tahmasbi. 2017. Study of Carbohydrate and Protein
Fractions in Different Barley Cultivars Using Cornell Net Carbohydrate and Protein System (CNCPS) Iranian
Journal of Animal Science Research, 8: 541-552. (In Persian).

Givens, D. 1., P. Clark, D. Jacklin, A. R. Moss, and C. R. Savery. 1993. Nutritional aspects of cereal by-products
and cereal straw for ruminants. HGCA Research review, Home-grown Cereals Authority, Hamlyn House,
Highgate Hill, London, UK. 24:1-180.

Golabi, M., M. Tavassoli, I. Nahvi, and M. Mobini Dehkordi. 2011. The Study of CO, Production and Growth
Rate in Suitable Industrial Strains of Saccharomyces cerevisiae for Production of Baker's Yeast. Iranian Journal of

Food Science and Technology, 8 (30): 35-44. (In Persian).

Grimson, R. E., R. D. Weisenburger, J. A. Basarab, and R. P. Stilborn. 1987. Effects of barley volume-weight and
processing method on feedlot performance of finishing steers. Canadian Journal Animal Science, 67:43-53.
Herrera-Saldana R. E., J. T. Huber, and M. H. Poore. 1990. Dry matter, crude protein and starch degradability of
five cereal grains. Journal of Dairy Science, 73: 2386-2393.

Kaasova, J., B. Hubackova, P. kadlec, J. Prihoda, and Z. Bubnik. 2002. Chemical and biochemical changes during
microwave treatment of wheat. Journal of czech food sciences, 20: 74-78.

Kadlec, P., J. Kaasova, J. Dostalova, M. Zatopkova, V. Hosnedl, and J. Hrachovinova. 2002. Microwave treatment
on drying of germinated pea. Czech Journal of Feed Science, 20: 23-30.

Koenig, K., K. Beauchemin, and L. Rode. 2003. Effect of grain processing and silage on microbial protein
synthesis and nutrient digestibility in beef cattle fed barley-based diets. Journal of Animal Science, 81: 1057-1067.
Lewandowicz, G., T. Jankowsk, and J. Fornal. 2000. Effect of microwave radiation on physic-chemical properties
and structure of cereal starches. Carbohydrate Polymers, 42: 193-199.

Malcom, K. J., and H. E. Kiesling. 1993. Dry matter disappearance and gelatinization of grains as influenced by
processing and conditioning. Animal Feed Science and Technology, 40: 321-330.

McDonald, P., R. A. Edwards, J. F.D. Greenhalgh, C. A. Morgan, and L. A. Sinclair. 2001. Animal nutrition. 7%"
ed. 715 pages.

Mehrabani, A., T. Ghoorchi, and S. E. Razavi. 2015. Determining the amount of chitin and degradation of dry
matter and cell wall in treated rapeseed straw by white rot fungus trametes versicolor. Journal of animal and
poultry reserch, 4(2): 51-61. (In Persian).

Menke, K. H., L. Raab, A. Salewski, H. Steingass, D. Fritz, and W. Schneider. 1979. The estimation of
digestibility and metabolizable energy content of ruminant feedstuff from the gas production when they incubated

with rumen liquor in vitro. Journal of Agricultural Science, 92: 183-189.
Moshtaghi Nia, S. A., and J. R. Ingalls. 1995. Influence of moist heat treatment on ruminal and intestinal



PV 00 gail lanasls 6 s 5205 3 (oo oS 55 3 (S 3elom 9 (S0 (650 Jos Cilisio sl gy ;3T
disappearance of amino acids from rapeseed meal. Journal of Dairy Science, 78: 1552-1560.

32- NRC. 2001. Nutrient Requirement of Dairy Cattle, 71" rev. ed. Natl. Acad. Prees, Washington, DC.

33- Offner, A., A. Bach, and D. Savant. 2003. Quantitative review of in situ starch degradation in the rumen. Animal
Feed Science and Technology, 106: 81-93.

34- Orskov, E. R. 1992. Protein nutrition in ruminants (1% Ed.). United State: Academic Press, INC, San Diego.

35- @rskov, E. R., and L. McDonald. 1979. The estimation of protein degradability in the rumen from incubation
measurements weighted according to the rate of passage. Journal of Agricultural Science (Cambridge), 92: 499-
503.

36- Owens, F. N., R. A. Zinn, and Y. K. Kim. 1986. Limits to starch digestion in the ruminant small intestine. Journal
Animal Science, 63: 1634-1648.

37- Pfeffer, E. and A. N. Hristov. 2005. Nitrogen and Phosphorus Nutrition of Cattle: Reducing the Environmental
impact of cattle operation. CABI. Wallingford, UK. 146 (02): 235-236.

38- Reynolds, C. K., J. D. Sutton, and D. E. Beever. 1997. Effects of feeding starch to dairy cattle on nutrient
availability and production. Recent Advances in Animal Nutrition. Nottingham University Press,UK.

39- Rooney, L. W., and Pflugfelder, R. L. 1986. Factors affecting starch digestibility with special emphasis on
sorghumand corn. Journal Animal science, 63: 1607-1623.

40- Sadeghi, A. A., and P. Shawrang. 2008. Effects of microwave irradiation on ruminal dry matter, protein and starch
degradation characteristics of barley grain. Animal Feed Science and Technology, 141:184-194.

41- SAS Institute. 2000. SAS/STAT user’s guide. SAS Institute Inc, Cary.

42- Scerra, V., A. Caridi, F, Foti, M. C. Sinatra, and P. Caparra. 2000. Changes in chemical composition during the
colonization of citrus pulps by a dairy Penicillium roquefortii strain. Bioresource Technology, 72:197-198.

43- Sepehri moghaddam, H., H. Nasiri Moghaddam, and M. Danesh Mesgran. 2008. Use of different levels of soybean
seedsheat on the performance of broiler chicks. page. 61. (In Persian).

44- Shojaosadati, S. A., R. Faraidouni, A. Madadi-Nouei, and |. Mohamadpour. 1999. Protein enrichment of
lignocellulosic substrates by solid state fermentation using Neurospora sitophila. Resource Conservation and
Recycling, 27:73-87

45- Van Soest, P. J., J. B. Robertson, and B. A. Lewis. 1991. Methods for dietary fibre, neutral detergent fibre, and
non-starch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 74:3583-3598.

46- Voragen, A. G. J., H. Gruppen, G. J. P. Marsman, and A. J. Mul. 1995. Effect of some manufacturing technologies
on chemical, physical and nutritional properties of feed. Recent Advances in Animal Nutrition. Nottingham
University Press, Nottingham, UK, 274 page.

47- Wang, Y., and T. McAllister. 2000. Grain processing for ruminants: Latest technologies, Processing. 21st West.
Nutria. Conf., Winnipeg, MB, Canada. Pp: 39-55.

48- Williams, P. E. V., C. A. G. Tait, G. M. Innes, and C. j. Newbeld. 1991. Effects of the inclusion of yeast culture
(Sacharomyces cervisiac plus growth medium) in the diet of dairy cows on milk yield and forage degradation and
fermentation patterns in the rumen of steers. Journal animal science, 69: 3015-3026.

49- Yang, W. Z., K. A. Beauchemin, B. I. Farr, and L. M. Rode. 1997. Comparison of Barley, Hulll less Barley, and
Corn in the Concentrate of Dairy Cows. Journal of Dairy Science, 80 (11): 2885-2895.

50- Zhong, R. Z., J. G. Li, Y. X. Gao, Z. L. Tan, and G. P. Ren. 2008. Effects of substitution of different levels of

steam-flaked corn for finely ground corn on lactation and digestion in early lactation dairy cows. Journal of Dairy
Science, 91:3931-3937.



Iranian Journal of Animal Science Research Olnl oolo pole Gl g i
Vol. 12, No. 1, Spring 2020, p. 35-45 AL FA-FD .o AT 4l ) oyleis Y ul>

The Effect of Different Processing Methods (Physical and Biological) on
Chemical Composition and Ruminal Degradability of Corn Grain

Hossein Asghar Hossein zadeh?, Fariba Farivar?®, Javad Bayat Kouhsar?, Farzad ghanbari?
Received: 12-01-2019
Accepted: 29-05-2019

Introduction: Cereal gains are important source of energy in livestock diet due to high amount of starch they
store in their endosperm, but there is a paradox in grains nutrition in ruminants. Without processing, most of
grains, specially corn and sorghum, starch will not be effectively digested, but most of processing methods can
increase starch degradability in rumen and therefore increase acidosis risk. The dynamic of starch fermentation
in rumen is an important indicator of nutritional value of cereal grain in ruminants nutrition. Due to reduced loss
of methane and heat, available energy supply for the animal is greater when starch digested in the small intestine
compared to starch fermented in either the rumen or large intestine. Several chemical and physical methods are
commonly used for feed processing; however, chemical processing methods have been criticized recently
because of toxic chemical remnants. Physical methods such as grinding, rolling, steam flacking and newly
microwave irradiation are commonly used for grain processing. Among these, steam flacking and microwave
irradiation have been considered as the most favorite methods for horse and ruminants. Steam flacking can
increase starch availability and therefore the rate of degradation in rumen, but microwave irradiation has the
reverse effect, so that overall degradability and digestibility of starch will be decreased. Yeasts have been used in
human food processing for a long time, but recently it has been received considerable attention as a potential
method of animal feed processing method. Every processing method will affect the extent and location of starch
digestion in a different way, but for ruminant nutrition, the aim of all methods should be to optimize the place
and amount of starch digestion in the different parts of digestive tract, so that both the rumen fermentation and
intestinal digestion have optimum rate and host animal can achieve the most effective rumen microbial growth
and also high glucose absorption in small intestine. None of processing methods can show such a combined
effect itself. Therefore, this study was conducted to investigate the effects of different combinations of physical
and biological methods of processing on chemical composition and rumen degradability parameters of corn
grain.

Materials and Methods: This experiment was carried out in a completely randomized design with six
treatments, each with three replicates. Experimental treatments includes: 1) un-processing corn grain (control),
2) Steam-flaked corn grain, 3) yeast treated and then steam-flaked corn grain, 4) microwaved (850 W for 3
minutes) corn grain, 5) yeast treated and then microwaved corn grain 6) yeast treated, steam-flaked and then
microwaved corn grain. In order to treat with yeast, corn grains were mixed with solution of 4 percent yeast
(Saccharomyces cerevisiae) in a 2:1 ratio and then incubated in 35°C for 24 h. Dry matter, organic matter, crude
protein and crude fat were determined using AOAC standard methods, and NDF and ADF was determined. Dry
matter degradability of samples was determined using nylon bag technique. Samples were placed in the polyester
bags and incubated for O, 3, 6, 12, 24, 36, 48, 72, and 96 h in the rumen of three mature Dalagh rams.
Degradability parameters were estimated using non-linear model and all data were finally analysed using SAS
(9.1) statistical software.

Results and Discussion: Results of this experiment showed that type of processing method had significantly
effects on chemical composition. Processing methods including microwave irradiation increased dry matter,
organic matter, crud protein, neutral detergent fiber, acid detergent fiber, total digestible nutrients, and decreased
the amounts of ether extract, non-fiber carbohydrates and neutral detergent soluble fraction of corn grain.
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treatment have no significant effect on dry matter degradability of corn grain, however, methods including yeast
treatment especially the combination of yeast, flaking and microwave methods caused a non-significant
reduction in the effective degradability and rapidly degradable fraction and also an increase in slowly degradable
fraction of corn grain. Both of non-combined methods (steam flacking or microwave irradiation) caused a
reduction in slowly degradable fraction of corn grain. The highest amounts of rapidly degradable fraction were
also observed in these two treatments.

Conclusion: The results of this study demonstrated a significant effect of different processing methods on
chemical composition of corn grain and had considerable effects on rumen dry matter degradability. Based on
these results, it can be concluded that wet or dry heat processing methods are not appropriate processing methods
of corn grain for ruminants nutrition, whereas combination of yeast treatment with steam flacking and
microwave irradiation can be considered as the most appropriate methods.

Keywords: Corn grain, Microwave, Processing, Ruminal degradability, Saccharomyces cerevisiae



